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ON THE THEOEY OF SURFACE FORCES.
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fluid below AB is the same as the potential at P due bo imaginary fluid above AB. To each of these add the potential of the lower fluid at P. Then the sum of the potentials at P and Q due to the lower fluid is equal bo the potential at P due to both fluids, that is to the constant 2K. The deficiency of potential at a point P near the plane surface of a fluid, as compared with the potential in the interior, is thus the same as the potential at an external point Q, equidistant from the surface. Now it is evident that J Vq dz integrated upwards along the normal represents the work per unit of area that would be required to separate a continuous fluid of unit density along the plane AB and to remove the parts beyond the sphere of influence, that is, according to the principle of Dupre", 2T. We conclude that the deficiency in fVpdz, integrated along the normal inwards, is also 2T; or that
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z being large enough to include the whole of the superficial stratum.   The pressure p at any point P is given by p = VP — K, so that
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We may thus regard 2T as measuring the total deficiency of pressure in the superficial stratum.
The argument here employed is of course perfectly satisfactory ; but it is also instructive to investigate the question directly, without the aid of the idea of superficial tension, or energy, and this is easily clone.
In polar coordinates the potential at any point P is expressed by
(/)/2 sin B dd df,
the integrations extending over the whole space ACS (Fig. 3). If the distance EP, that is z, exceed the range of the forces, every sphere of radius /, under consideration, is complete, and VP = 2K. But in the integration with respect to z incomplete spheres have to be considered, such as that shown in the figure. The value of the potential, corresponding to a given infinitely small range of/, is then proportional to
Fig. 3.
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If now we effect first the integration with respect to z, we have as the element of the final integral,
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